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; t':czmputor;n8 Apr 1948

"The Introduction of Me
: chanized Computationa -
Vital National Eoonomic Task," A. W, Fiason, aéApp

"Mekh Trud 1 Tyazh Rabot" Ko 4

ﬁ:hounting in USSR appesrs to be very laboricus task

dnct;:n dg;crib;s advantages to be gained from intrg )
mechanized methods £ .

making caloulationg. : °F seoounting end
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Source- Buchareat _tu.ntg_s_i_'l‘& » Yo 8, Aug 1961, PP 4O-41.
Data: Iocal Breeds, Foundation for the Dovelopment of Our Zootoohm]ogy.
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KESZLER, Pal, dr; FOPOLCZY, Antal, dr,; KOZMA, Andor
)

dr.; ore, dr,

Spontaneous .pneumot}
367391 3 lfrp 3. lorax, baged on 125 cages, Orv. hetil, 104 no.9:

1. Janos Korhaz es Rendelointezet, Melkassebeszeti Osztaly,

(PNEUMOTHORAX) (EMFYEMA, TU
BERCULOUS -
(PNEUMONECTOMY) ( DRI)&INAGE §Thomcopmsrx)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310016-2"



: 06/13/2000 CIA-RDP86-00513R000413310016-2

PRI, B &y

2

Surgery

HUNGARY

KESZLER, Pal, Dr, FISTER I;%g;g‘_g§%§0apital City Janos Hospital, Ward for
Thoracic Surgery (CRIol physician: ZLER, Pal, Dr) (Fovarosi Janos Korhaz,
Mellkassebeszeti Osztaly), Budapest,

"Surgically Corrected Broncho-Biliary Fistula,"

Budapest, Orvosi Hetilap, Vol 108, No 7, 12 Feb 67, pages J14-315.

Abstract: [Authors' Hungarian summary] The case of a 62 year old woman is
described. Following cholecystectemy and surgery for an echinococcal abscess
in the liver, a broncho~biliary fistula developed which had the clinical
appearance of a pulmonary abscess, Because of the production of 1 1/2 liters
of secretion mixed with bile daily and the accompanying septic-toxic state,
the patient was in a very serious condition. The area of the abscess was
opéned and treated in this state, The bronchial and biliary fistula closed
and the condition of the patient improved gradually, Within 3 years, there was
a2 30 kg weight gain, Attention is called to the advantages of the palliative
operation used in the present case which was a complete success. 9 Eastern
“w—-.w....._European, 10 Western references.

22

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310016-2"



"APPROVED FOR RELEASE: 06/13/2000

CIA-RDP86-00513R000413310016-2

Mt oD R e e S VRV

The mutual sction of neosalvarsan and tissue enzymes.

N. Allegretti and V. Zavod sa firiol, med, fakulteta,

) Zagred, Y via). Parm. Glasmid 6, 7-13(1830).—

" By use of Warbung's technique, it was detd. that neosal.

varsan (Novolenarzan **Pliva’’) iohibits tissue respiration

in the liver and kidoey of mbbits and guinea pigs. These

tissues, ou the other hand, inhibit the autoridation of the

drug. The luhitition of autoxidation is not impaired by

the addn. of glutathione and 23-dimercaptopropanol.

Arsenozides, RAsO, are not abic to inhibit tissue respira-

tion: however, they are strong inbibitors of the oxidation

of suevinke achl in the orguns mentioned above,  Succinie

dehipliogenase is an engyie possessing sulfhyiyl groups

i fts mol.  The action of this enzyme cant be inhibited by

the cumpuls, which react with the sulfhydryl groups, such as
arsenionides. This inhibiting action is recoveralle by ‘

glutathione and  2,2-dimercaptopropanocl.  Rapts.  with

incrrasing cwens, of 3,3<dimcrcaptopragunad show  that
this comgnl, seacts in equimolar coicns, with ?{I&l‘l'hl\:h‘h

. - Froele
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YUGOSLAVIA/iiuman and Animnl Physiology. Internczl Sceretions. T
Abs Jour: Rof Zhur-Biol., Ho 8, 1958, 36634.

Author : Alegzotti, N., Fistor, V., Gavric, D.

Inst :
Title : Tho Origin of intidiurctic Factors in the Scrum of
Rats.

Orig Pub: Glasnik biol. sok, Hrvatsko. prirodosl. drustvo,
1955 (1955) sor 2b, T, 92.

Abstract: No abstract.
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Huren and \ainel Physiology. Interncl Scerction.

Pancreas

Rzhbiol., N 15, 1958, 89008

gister, V.; Ailccrdﬁti;'u.; Balencvic, K.; Munk, R

Croatian Noturcl Scicnce Soeiety
The Diabutubunic 4';ction of Pyronccaaonea.

Glnsnik b131 ., sck. Frvatsko pircdosl. drustvo,
1953 (1955) 2 b, 7, 148-149

Pyronecasonc (I) in doses of 80 u/ki couscs
diabetes in rats. Glycein changes arc sinilar
to thosc following adninistration of Allcxon.

I is toxic, it decpresses the respiratory center,
and the rots perish within 4 days. It is cvident
that the diabetcgenic action is couscd Ly the

G 5 2} : e i e
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1/l‘he diabetogenic activity of 2,3 4triketotetrahytrapyr-
dine. V. AllegrettiVK. Balenovid! V, Fifter, nud R, Munk

niv. Zagreb, Yugoslavia).  Experienba 07 418-17(1053)° ,
in German).~—Dosages of 80 mg. 2.3, 4-triketotetrahy
yeidine/kg. body wt. in white rats gave dlabatogeale ¢f-

&ds camparable to similar amts. of allowaa. It in sug-
gested that the -COCOCONTI group Is responsibie far this
Retlvity. . BRERS P8 29 {1
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L.J.; RABADIJA, L,; FISTER, Y.

Diabetogenic activity of alloxan in acute hypoxia. Radovi Med. fal,

Zagrebu 1:65-68 1957,

1, From the Institute of Physiol
Inatitute of Pathophys iology of

0gy of Medical Faculty in Zagred and
Medical Paculty in Zagreb,

(DIABRTE MELLITUS, experimental,
eff., of hypoxia on diabetogenic eff. of alloxan (Ser))

(ANQX 1A, effects,

on diabetogenic eff, of allo:an (Ser))
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Xffect of the anemisation and of chlorpromasine on the resistance

.~ of albino rats to mcute hypoxia. Acta med. lugosl, 13 no.h:l2h-
C W32 159. -

1. Zavod sa patofriziologiju Nedic inskog fakulteta u Zagrebu,
ANIMIA exper,)
CHIORPROMAZINB pharmacol. )
(ANOXIA exper.)
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RABADIJA, Luka (Zagreb); FISTER, Vjekoslav (Zagreb); BAIC, Dusan (Zagreb)

The influence of zinc on the effectiveness of hypoglycemic sulfona~-
mides., Biol glas 13 no.4:351=357 160,

1, Zavod za fiziologiju Medicinskog fakulteta u Zagrebu i Zavod sa
patofiziologiju Medicinskog fakulteta u Zagrebu, 2. Clan Urednistva,
"Bioloski glasnik; Periodicum biologorum® (for Fister)

(2INC)  (SULFONAMIDES)  (HYPOGLYCEMIA)
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_FISTER, Vjekoslav (Zagreb); DAVILA, Dusan (Zagreb)
Chronic hypoxia and regemeration of thyroid gland in rat, Biol glas
13 n004=401‘402 ‘60.

l. Zavod za patoloshi fizlologiju Medicinskog fakulteta Sveucilista
u 2agrebu, 2, Clan Urednistva, “Bloloski glasniks Periodicum
biologorum® (for Fister).

(HYPOXIA)  (RATS)
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DAVIIA, Dusanj FISTER  Vjekoslavy BAIC, Dusan, JANJIC, Ivan
Influence of thyroidectomy and largactil on the body weight and on
the polycythemia caused by a chronic intermittent hypoxia in albino
rats., Biol glas 14 no.l/y 2:77-86 161. )

1. Zavod za patolosku fiziologiju Medicinskog fakulteta Sveucilista
u Zagrebu, 2, Clan Urednistva, "Bioloski glasnik, Periodicum biologorum®
(for Figter). o '
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FISTER, Vjekoslav, Department or ratophysiology (Zavod za patolosku fiziolo-
giju) Medical Faculty, University of Zagreb.

"Carbohydrate Metabolism and Survival of Rats rrom acute Hypoxia.'

Zagreb, Radovi Medicinskog Fakulteta u Zagrebu, Vol 11, No 1, 1963; pp S1-75.

Abstract [German summary modified]: starvation for 12 or 24 hours, or 30
minutes of 250-mm.-Hg (i.e. 9,000 m. altitude) hypoxia in rats so previously
starved, or in alloxan-diabetic ones, all increased glycemia. Insulin
hypoglycemia was not affected in any group by such procedures but hypoxia

’ did decrease insulin refractoriness; an antidiabetic sulfonamide had effect
similar to that of insulin. Chlorpromazine potentiated glycemic effect of
hypoxia and also increased susceptibility of rats to hypoxia. Six tables,
91 Western references.
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. Viekoslav; DUSAN, Davila; IVANCLVIC, Darko; SLOEIVIC, Lven

Effact of thyroldectasmy on the orythroucylo and reticrtlooyie rnber,
femclobin cepodntration and blead voluwma in the ral. Ruad.s med. fak,
Zagreb 12 ne.li5-18  '6g,
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Jerun croteinn in the rat follewing the adminiciration of
chlorporazine and in cnronic hypoxid. Hade meds Toage Zzgh
12 no.1:17S-83 64,
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Cortisone treatment, and the glycogen fractlioning in the rat
liver. Bul sc Youg 9 no.4/5:106-107 Ag-0 '64.

1. Physiological Institute of the Faculty of Medieine, Zagreb,
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FISTROVIC, Viskoslav, inz.

lamination, a modern method for the construction of wooden shipse
(To te contd.) Brodogradnja 7 no.4:166-183 156,
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FISTROVIC, Vjekoslav, inz,

PUNIBESI

lamination, a modern method for the conatruction of wooden ships,
(Conclusion) Brodogradnja 7 no.5:195-203 V56,
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BBSe FISTUL, G. F., Maj. of the Med. Serv. -

"Conducting Evening Conferences on Medical and Natural-Science Topics" Voyenno-
meditsinskiy zhurnal, No. 8, 1955, pp.82-83.

Translation 552232
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nConducting Evening Conferences on Medical and Natural-Science Topics",
Military-Medical Journal, No, 8, p 82, 1955.
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FISTUL; G., podpolikovnik meditsinskoy sluzhby
L e ——

tisn. ’Iyl

Medical training on ships must be given constant atten

4 snab,Sov.Voor,511 21 no,*127-29 Ja *6l, (MIRA 1416)
(MEDICIKE, NAVIL)

73 "—S’{‘, i-’ iy
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FISTUL, 8.R., podpolkovnik meditsinskoy sluzhby

A university of health on ships., Voen.-med. zhur. no.4:70
Ap '61. (MIRA 15:6)
(EEALTH EDUCATION)
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FISTUL , VL.
Category : USSR/Electronics - Vacuum Technique H-9
Abs Jour : Ref Zhur - Pizika, No 2, 1957, No k391

Author : Rubinshteyn, R.N., Fistul', V.I.
Title . Method of Graduating Thermoelectric. Manometers

Orig Pub : Zavod. laboratoriya, 1956, 22, Fo 2, 2h1-2kh

.

Abstract : Description of a method for plotting the graduation curve of a ther-
moelectric manometer fram the voltage-current characteristics of the
latter, plotted at a constant pressure, and using one point on the
pressure-dependence curve. The method is suitable for all gases and
vapors. ' :
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SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 1556
AUTHOR FAJNSTEJN,S.M., FISTUL?,V.I.
TITLE The Determination of the Gaseous Microadmixtures in the Surface

Layers of Germsnium.
PERIODICAL  Zurn.techn.fis, 26, fasc.10, 2162-2164 (1956)
Issued: 11 / 1956

These admixtures are able, slready in small gquantities, to exercise considerable
influence upon the electric proparties of the material or of the device made
therefrom. Tpe first stage of these investigations 1s restricted to the determi-~
nation of gaseous admixtures in thin germanium plates. Investigation was carried
out by means of the Soviet mass spectrometer MS - 2. For gas analysis a special
devize for the vacuum extraction of the gases from the metals and for the intro-
duction of the gases into the mass spectrometer was constructed., For Hz, 02, Ne,

Ci,, €O, and H)0 and in the pressure range of from 10”2 to 10”' mm Torr, the in-

tensity of the line IM of every gas depends linearly on the pressure PM in the
system.
Results obtained and their discussion: Germanium orystale with a pickled spurface
were examined. The composition of the pickling agents and the results of ths
analysis of the gases which were liberated from the samples pickled with these

o -
agents for several hours at 120 © are shown in a table. The surface of the
pickled germanium samples contains considerable quantities of gas and the comgpo-
gition of the gases depends on the composition of the pickling agent and on the
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Yurn.techn.fis,26, fasc,10, 2162~2164 (1956) CARD 2 / 2 PA ~ 1556

pickling process. Most probably a considerable amcunt of water is absorbed be-
fore and after drying of the samples (if they aze kept accessible %o air).
H202 + oxalic acid proved to be the best pickiing ageni. The data obiained con-

firm the usefulness of a surfane protection of the srystal efter pickling.
This protection is afforded by a special coating applaed in a shamber with re-
duced humidity, if pessible in a gas that is indiffevent o0 germanium, The in-
fluence wvxercised by CO, 002 + Hz and CHA-r‘?,races on elsctric properties has

hitherto not been the objact of much investigation. On the basis of the results
obtained it may be said that inveatigations carried out by means of 8 mass
spectrometer may be of adventage for the development of a suitable technology
of working out stable semiconducior devices,

INSTITUTION:
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FISTUL*, V. I, Cand Tech Sci -- (diss) "Study of the dynamics of the Mﬁ
— T

of gas from ocopper, aluminum, mickel, and ocertain other elestric-vacuum materials

by the(method @€ mass spectrometry.” Mos, 1957. 14 pp 21 om (Min of Radio
Engineering Industry USSR. Stete Union Sci Res Insty, 100 copies (KL, 14-57, 87)
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AUTHOR: Fistul', V.I. 32-12-23/T1
e et
TITLE: A lass-Spectrometric Method for the Investigation of the Kinetics

?f the Separaticn of Gas From Metal (Lass-spektrometricheskiy metod
issledovaniya kinetiki vydeleniy: swov iz metallov),

FERICDICAL:  Zavodskaya Labomtoriya, 1957, Vol. 23, Nr 12, pp. 1448-1451 (USSR)

ABSTRACT: The method was worked out on the spectrometer "NC-2" and on an addi-
tional device (which is described). The device consists of an elec-
tric fumace into which the sample iz introduced in a quartz ampule,
of a thermoelement, which is connccted with the sample, of a collec-
ting vessel for gas, whioh is provided writh & tube for measuring gos
pressure, and of a nuiber of gas containers which are comnected with
the apparatus by means of faucsts allowing the passage of exactly
predetermined quantities, The collecting vessel is connected to a
diaphragm, from which gas is conveyed through a capillary tube of
30_-,"~ to the spectrometer, and, on the other hand, %o a gystem of
thin tubes of different transmissivity, of which each is provided
«ith a faucet of its owm. By means of these tubes the other gases
are drained off from collecting vessels and, at the same time, the

. kinetics of the gases separated frouw the szmple is determined (meas-

Cara 1/2 ured) by a suitable selection of this tube, At first the graduated
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A dass-Ipectrometrio Method for the Investigation of the 32-12-23/71
Kinetics of the Separation of Gas From Metal

scale ooncerning gases, which are usually separated from metals

(Hy, 0, Np, C1,, GO, 002 and Hy0) is given. These gases were indi-
vidually allowed to pasa through the faucet in portions; thelir data
wers regorded by the Presgure neasuring tube and in the gpecirometer,
for which purpose the lonization voltege of LO V and the electron
emission current of 1. 5 mA were used. The samles themselves were
then examined, A sample was introduced into the quarts ampule of the
additional device and clozed in. The electric fumeace was pushed over
it. The gases separated after heating of the rample enter the collec-
ting vessel, from vhere small quantities are conveyed through a capil-
lary tube to the spectrometer, while the bulk of them is removed
through tubes of the draining systen: thece 4ubes ape chosen in such
& manner-that a constant pressure is measured in the collecting ves-
sel. The corbination of the tubes put into action determines the ve-
locity of gas separation. If, in this connection, the intensity of
each of the respective spectral lines is taken into account experi-
mentally, it is possible to determire the final kinetics of gas se-
Paration by graphoanalysis and by cCmputation. There are 3 figures,

2 tables, and 6 references, 5 of .hich are Slavic.

AVAILABLE: Library of Congress . ..
Caxd 2/2 . Metal-Gas geparation 2. Furnace~Electric-Characteristics
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* AUTHORS: Rubinshteyn, E.N. and Fistul', V.I.
TITLE: The PGA-1 Panoramic Non-Inertial Analyzer of Multi-Com-

ponent Gas Mixtures (Panoramnyy bezynertsionnyy anallzator
mnogokomponentnykh gazovykh smesey PGA-1)

PERIODICA%: Pr%bory 1 tekhnika eksperimenta, 1958, Nr r, pp 82- 89
USSR

ABSTRACT:The analysis of the gas 1s made by determining the mass
numbers of the components of the gas mixture. The analyzed
gas 1s admitted to the instrument consisting of an lon
source, ion drift space and lon.detector. The atoms and
molecules of the gas are ionised by electron impact and
are separated out according to mass. This separatlon 1is
carried out be a time of flight method. A block dlagram

of the instrument is shown in Pig. 1, the lon source in
Figs. 2 and 3, and a photograph of the instrument 1s

shown in Fig. 4. The generator of lonising pulses which
govern the electron current in the ion source is triggered
by a blocking oscillator. The ion ‘packets whilch come

out of the ion source traverse the drift space and are
them detected by an electron multipsler which transforms
the ion current into an amplifiled electron current. The
instrument will record processes 0.002 8 long
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The PGA~1 Panoramic Non-Inertial Analyzer of Multli-Component
Gas Mixtures

or more. The resolving power measured from the width of
the peaks at their half height 1s about ,

30 in the mass number region of 3U. A simiiar inscru-
men% has been described by Wiley and McLaren (Ref 4) and
has a higher resolving power bhut is more complex. The
instrument will record mass numbers between 2 and 70 and
has a power intake of 400 W. The mass spectrum is shown
in the form of a panorama of peaks on a CRO screen.

N.I. Ionov, E.Ya. Zandberg, B.A. Mamyrin and Ye.I. Agishev
are thanked for taking part in the development of the
‘industrial instrument and B.G. Mendeleyev for the direction
of this work. S.D. Bogin is thanked for asslstance. There
are 11 figures, 1 table and 4 references, 2 of which are
Soviet.

SUBMIPTED: August 26, 1957.
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AUTHORS: Rubinshteyn, R. N,, Fistul', V. I. SOV/QQ-125-5-71/&3

o e

TITLE: The Determination of the Surfrce Conductivity of
Semiconducting Crystals by trhe Method of the "Vedge"
(Opredeleniye poverkhnostnoy provodimosti polupravodnikovykh
kristallov metodom "klina")

PERICDIC:L: Doklady Akademii nauk SSSR, 1959, Vol 125, ir 3,
pp 5i2-545 (USSR)

A3STRACT: For the investigntion of the surfacs properties of germanium
and silicon it is advantageous to have a method (among the
other methods) for the uneguivocal determination of the
surfacs conductivity 9 gur It is zssumed that the suarfece

conductivity may cause o certain (sometimes very essential)
increase of the reverse curren® in %the.sanicondvetor diodes.
The methods of the surface treaimen! of gersnnium (silicen)
crystals in any practical case nust change thz surface
conductivity, but the hitherto publishad papers contain no
information concerning diract nz2iheds for th? measurement
of this surface conductivity. Ia ®he presen’ paver & mriicd
is proposed for the immedinte me2asurement of GSur’ wnich the

'x-ﬂ
ST e
S ate et oo A
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The Determination of the Surface.Conductivity of SQV/2G-123-3-21/%4
Semiconducting Crystals by the Method of the Miedge”

authors call the "wedge" method, The first paregrarh of

the present paper deals with the thaory of this rwethod. It

Card 2/4

relies on the ordinary two-s_uri method for the me ss;rement
of the specific resistance of g ”L”‘n uctlng crystaols. The
sanmple used for the measurements musi hnve the shane of &
wedge, Formulae are given or derived for the surface current,
for the volume current, and for the surface conductivity. By
measuring the gradient of the notentiel olong the wedse and
by evaluating the results found according to the atove-
mentioned formulaoe the volume conductiviiy and the surface
conductivity can be determined. Conditions for the valicdity
of the above-mentioned equaticns =zre discussed in short:

1) The current lines within the wedge nust have a small value
of the curvature., 2) The contact metal-semiconductor in the
places of current supply must be Chmic. 3) The material of
the wedge must be homogeneous. The first condition is quite
acceptable for small angles o of the wedge. The above-
mentioned equations begin to hold at 2 certain distance from
the contacts where the energy borriers and the injections

of the charges exert no influence any longer. The third
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The Determination of the Surface Conductivity of SOV/20-125-3-21/33
Semiconducting Crystals by the Method of the "Wedge"

condition is rarely satisfied in practice. The second
paragrapa of the present papor deals with the experimental
results. In order to verify this methoi, the suthors prsparad
wvedge~-like samples of monocryszalline germanium and silicon

of differcnt specific electric resistance. These wedges had

angles of 50. A diagram shows the distribution of dq/dx for

2 characteristic cases. dq/dx denotes the gradient of the
potentiel in -the point x. The third dingram gives the rasults
of the measurement. of the aquaniity A = 20  + ((25;ur/s)+

+ co)xtga.for a sezmple cf homogenedus germenium before ant
af ter etching in¥,0,. The avaluation of the results permits
the followinz conclusion: The a&chinr changes the surface

6o nductivity from 0.28.10720mm"" o 0.15.107° Onm™ . s
investigntion of a wedge nroduced Tron inhomogeneous
gerarninm offered similar reaulis #s in the above-montioned
case. In sever2l cases, the ahgva-iiscrssed method wos
apnlicd also to silicon somul cs. Tha resulss corcee well with

gard 3/4
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Semiconducting Crystals by the Method of the "odge"

PRESEUTED:

SUBMITTED:

those of measur: nents secording-So the two-sound mothod., “rhe
wmothiod ‘of the wedge" purmits counsrative aeasurements Of
surfaces treated in different vrys in ordex to find 2 wminner
of treatment which offers » minimm vrlue aof surfico
conductivity. Therc are 1 firuras nnd 1 Soviet retferanca.

December 25, 1955, by 4. F. Iotfia, Aeadomician

December 15, 1958

ﬁ\ﬁ
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¢ Aksdexiys nauk S531.  Kemisalys po smaliticheskoy knlald
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Aaeliz gascv v mecallakh  (Analystis of Zesey iz Metals) Moscow, 192, 304 p.
(Sertest 1tsr Trudy, tam. 10} Rrrata slip tneeried. 4,060 ccpias printed.

unol,-an;n igency: Akadeniys nauk SXR. Tastitut pecdhiall 1 amliticheskoy
hiall taeal 7.3. Termedsiage. Kamissiyw po enaliticheskoy khimil.

Rewp. Zd.r A.P. ¥imogradod, Acedemicias; 24, of Publishing Houses A.L. Bankvileer)
Tech. B&or Y.7. Brusgul'.

PUORPCZ: This b2k is lstended for latcratory parscensl achoerned witd s
asalrsis in setals, - R T - e

COVERAZE: This callectich cf mriizles !s based cn raieriale of the Ummmissicn o8
dnalytizel Chemistry 43 USSR ca problams dealicg with oo analyais 12 wetels.:
The writclea Fresest da%a zos 1) The vezuimefusicon sethod, gderalspad by Eurce-
pran scientiate acd the.lorlel scisciisty ¥.P. Crizrevaikly and Ta.4. Klysshio,
£:r the azalysis c2 gauses in steel nod alumlpom, 32 nov appiloaktla %0 analyala .
3t guses in stiher zelals, 2) The rwssar:k cf 3.¥. Jurcvigeve ard ciwcrkers st

58 Insiituse of Groclenistry and icalytical Chemiatry iseni ¥ T. Farnadaxiy
A8 C35R, Meweow, making 1t pristble 22 evalsats “rae prasztizability asd fleids
of applicatica cf tie different aralyiizel meti<ds. ]) The ccatsidaticts of
To.d. Dyschko asd cowcriers in thelr study of tharpodyranie mtiods for. ke
avaluatics of satable cioditices £3¢ sarryisg out atalysis, 4} Tha deter-
winsti:8 &f gmses iz metaly by She wnlfurcus etlcd as dsveloged Yy 4.K. Sadb-
X3. &) The spestrus isotops metnod I:T the detaTmiratiza of Rpirigrs e
Savelrped by AN, Zaydel' acd coworkars. Tte mutiars of Lhese e=t1zlns 372~
Lamatize aad Peview eritisally the vsrizos azalrtical peihods. deecribo tha
ajparatss used in asulysis, n3i izdicale the basic trendd of researzh. 2ale

.. srmocas accTEpeny =23t of the mrticlek, .t s e

Gel'd, P.7., sod d.3. Imbdey {Usel'scy polismictnizeeskly lastizud imenl

TN, RiTevi - Dras Frarieiinis sastituie imeal 3. Xirov, Svesilovak], 2f-

fac% of L1loying Kleseats = %s Hyircgw Diffusice Sata in Staal e Righ

Tagerniavs a7
: >

X, Rgop and PV, Cel'd [Ural Polytachale Iestitste imeni 3., Kirov,
Sveriicves). 2LTect Sf Prass Conversiies ca thae tpircgen Diffusics wta -
2o Staol . !

- 3

Podomey, SX L TTIUS TERInT And TN, Zattkeve {Tacteal SslAnt L2 Tesearch
Thsti-ute cf Pervoas Felal.ur(y, Mosew. illest cf tho unﬂh«nﬂﬂ.u Iz on ,
Wrdvegrn Diffualca 3 the Fo < XLl - p allzy . A&

. o h ot e\ St ey P TP b e SRS ST
o Y L4, Lol Kamle, S.P. Fedirty, and TN, larivoow  (Ceziral

Selentific Resees=n Ivstitcte of Ferrous YeallToyr, Wacwv,. Stady of the
Interucticn of Ceses ¥ilh Yatals : &9

oo, Ll sa Spectoum Nettod =f Detaralnirg *be Corcentretics and
PPIalcn Coelfizlents =f Games 13 Metals . n

II. METECDS CF a3 ANALYSI3 I¥-MPTALS

Duroviaers, 2.3 fIeatitut gockhini? { amalitichaekoy Xhinif isenl 7.I.
Varnadazogs AY G252 - Iustitute cf Gedsdemisicy asd Analytical Chemasery

imant V.2, Vernediely A3 USSR, Moseow]. Evaluaticn of the Possibility of
Daterminisg Casés in Motels by the Groeps of the Perlodic System of Ko

mante . 82

Mallkcvs, YoD., -Eln«luukwa«.ﬁnunﬁucua of Geochemisiry acd Aaaly-
Tical CrAaTutl7 imeni V.i. Vercadaniy if U332, Moscow]. Detarmizgnliza of
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Cxygen in Alkaline Zarth ¥atals by the Dis%11latica Yeltod 103
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Mass spectrometric method of determining the concentration and

diffuaion coefficients of gases in metals., Trudy kom.anal.
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(Diffusion) (Gages in metals)
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AUTHORS: Fistul'i V¥, I., Orzhevskiy, 0. B. \
TITLE: The Conductivity of n-p Junctionss’in the BRlocking Direction

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Fo. 9, pp. 2214-2217

TEXT: It was the aim of the authors to find the function f(E) which
depends on the voltage of the field in.the n-p junction, on the basis of
the equation j = A exp{ -{_qxf - £(EB) /kT} (2). (y = activation energy of
the formation of minority cafriers). As oOnly f(U? can be determined
experimentally (U = voltage at the n-p junction), the authors, by using

E = |U]/L(U) (3), where L(U) is the thickness of the junction, and

L = cU" (4) (c = capacitance), derived the equation j = 4 expz-[q\] -

- BUa(“'m)] /kT} (5). & (1 - m) is measurable experimentally. Measurements
on germanium diddes with m = 0.5 and 0.3 and on silicon diodes with
m = 0.5 led to the dependence J = A expz-(q\f- eVE)/kT] (6), where a is .
a constant of proportionality. The voltage dependence of the reverse l,}/
current is linear in the coordinates log J, U 1-m)/2 (Fig. 1). In dicdes

Card 1/2
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The Conductivity of n-p Junctions in s/1e1}%o/002/b09/02@036
_the Blocking Direction B004 /B056

whose capacitance drops considerably at low negative voltages, L = const,
and the rectification of the reverse branch of the current-voltage
characteristic occurs in the coordinate system log Y0 (Fig. 2). Fig. 3
shows the current-voltage characteristic of the reverse current of
selenium rectifiers (log j, 00-4). The authors then discuss an empirical
equation mentioned in Ref. 5. They note that within the range investigated
no difference from the result obtained from equation (5) occurs, but that
such a difference is to be expected for a transition to low voltages and
high temperatures. The non-occurrence of the saturation of the reverse
current in n-p junctions in germanium, silicon, and selenium is explained
by a decrease of the activation energy by AI}'~V—E—, which is caused by
the field of the junction. There are 4 Tigures and 5 Soviet references.

SUBMITTED: December 14, 1959
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AUTHORS Fistul', V. I., Andrianov, D. G.

=~ ' \

TITLE: Adsorption-induced Changes in the Surface Conductivity of
Germanium

PERIODICALs Doklady Akademii nauk SSSR, 1960, Vol 130, Nr 2,
pp 374 - 376 (USSR)

ABSTRACT: It was the aim of the present paper to find out in what
wey surface conductivity changes if the germanium electrode
during etching adsorbs impurities from the etching medium.
The experiments were made with monocrystalline n-germanium
which had a resistivity of 40 ohm.cm. The etching reagent
was produced from HNOB, HF, and CHBCO()H in a ratio of

3:2:1, The acids were twice distilled. so that their im-

purity-content did not exceed 10~ %q During the experiments

the etching reagent was given additions of Cu, K, Cr; Fe,

Zn, Cd, Ca; Ag and the change in surface conductivity was

measured (Table 1), As shown by figure 1, surface conduc- )

tivity increases if the etching reagent contains impurities
Card 1/2 of Fe, Cu, K, Cr, Ca or Ag. On the other hand, surface
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Adsorption-induced Changes in the Surface Conductivity SO0V/20-130-2-37/69
of Germanium

conductivity decreases in the presence of Zn and Cd.
These experiments indicate the possibility of producing &
germanium surface having a desired surface conductivity
by the adsorption of certain impurities or of combinations
of such., In conclusion it is mentioned that the authors
thank M, L. Ioselevich for taking part in this work.There
are 1 figure, 1 %table, and 2 Soviet references.

PRESENTED: September 15, 1959, by A, N. Frumkin, Academician H/

SUBMITTEDs September 9, 1959
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. FISTUL', V.I., kand. tekhn. nauk, red.; DANILOV, N.h., red.; KOROTEYEVA,
Yu.I., tekhn, red,
[Tunnel diodesl Tunnel'nye diody; sbornik statei, Moskva, Izd-vo

inostr,lit-ry, 1961, 203 p. (MIRA 14:12)
(Diodes) (Transistors)
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AUTHORS: Ioselevich, M. L. and.Fistil_';, V. I.
TITLE: Experimenis on the change of surface conductivity of
germanium and silicon
PERIODICAL: Fizika tverdoge tela, Vo 3, no. 4, 1961 . 1132-413%6

TEXT: Since a gsemiconductor crystal possesses surface atates that are only
half filled with electrons, & gurface conductivity ¢, appears which shunts the
p-n junsticn in semiconductor devices and causes an increase in the reverse-
currann intensity. Its fluctuations result in an instability of the para-
meters of the semiconductor device. In general, an attempt is made to lower
ag bty etcning (L-e., removal of the surface layer with the distorted struc-
ture). But in fact this is only a first step to obtain controlled surface ﬁ
rropertias. Here. experiments are desoribed for regulating Jg. These ex-
periments were made on n-type and p-type single crystale of Ge and Si. Odg
was meaaured by the wedge method (see Fig. 1). The wedgz-ghaped sample
along which the volume~to-surface ratio (and so also the pctential gradient
Ty ) changes, 13 traversed by a current applied at the contacts {) . Then,

1/0¢8 = 20+ (20 /S + 0 )x-tan a, where @ ig the volume conduciivity. One
Card 1/6 8 8 ° o
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Experiments on o.. B102/B214

of the possibilities of influencing the surface charge consists in the
adsorption of different substances. In the experiments described here, the
film was adsorbted from the etching agent CF-4 (SR-4) which contained diffor-
ent elerents. The content of each individual impurity (cf. Takle 1) in the
etching agent did not aexceed 10-6%. It was found that the majority of the
substances increased dg3 only Zn, cd, and Br lowered it. The change of o4
as a result of the introduction of the surface impurity is also given in
Table 1. As experiments with tracer atoms showed, all impurities with the
exception of Ag formed layers less than one atom thick. Thus, for example,

Cu 41070 g/cmz, Cre 5010710 g/cmz, i,805 ~0.1 and ~0.001 of a monatomic
layer. Thereforz,; cne can alloy the surface by adsorption from an etching
agent sc that one’ can speak of "doncr-type" and "acceptor-type" surface
alloys. Elements of one and the same group can also have cpposits effects
in this sense. Betwesn the sign of the change of ug and the ionization
potential Uia of the adsorbed atom there exists a relationship which is

shown in the following table:
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Experiments on ... B102/B214

i ."'t\
8.1 | 9.0 ‘ 9.4 : 11.8 \ ‘
N | ;“.l‘- H {
K « Ca Cr ! Ag Cu | Fe : :Ge cd Zn ~ Br i
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Element

! There exists a critical potential U __ for which U, <U _if ¢ /d > 1, and
cr ia " Tcr s/ "so
Uyo> Ugp i 68/680<(1. Another possibility of lowering o consists in apply-

used SnCl, which is particularly suitable for work in air. The coating was
done from a 2% solution in acetone. Such a coating on an n-type material
increases the n-type property; on a p-type material, it leads to the forma-
tion of a layer of inversion. Oxidizers act conversely. A reducer lowers ¢
on n-type material and increases it on p-type material; the effect of s
oxidizers is again opposite. The higher the resistivity of the material,

the more intense is the action of both coatings. The effect of SnClp on the
Card 3/6

ing special coatings (oxidizers or reducers). As a reducer, the authors \%\\
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volt-ampere characteristics of n-type Si wea also investigated. It was
found that SnClo lowers the surface-recombination rate of the carriers (an
oxidizer on p-type material has the same effectl The authors thank D. G.
Andrianov and N. A. Glukhareva for collaboration. There are 2 figures,

3 tables, and 7 references: 2 Soviet-bloc and 5 non-Soviet-bloc.

SUBMITTED: July 21, 1960
Legend to Table 1: 1) element; 2) compound in which the element is intro-

duced in the etching agent; 3) quantity of the element in the etching agent
(wt %); 4) ds/dao (Uso - value beforeetching); 5) filings.
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g, 4340 (1603,11%3, 150) 4
AUTHORS: Fistul', V. I. end Orzhevskiy, O. B.
TITLE: Temperature dependence of the conductivity of p-n junctions in

the inverse direction
PERIODICAL: Fizika tverdogo tela, v. 3, no. 4, 1961, 1158-1160

TEXT: The authors have already shown in a previous paper (rTT, II 2214,
1960) that for many p-n junctions, the dependence of the current j in the
inverse direction on the potential U is given by

j = A exp [—-(q‘f - BU(1-m)/2)/kT (1), where m<1. For most industrial diodes,

m can be set equal to zero. Tom this relation, the activation energy Y can

be determined. If (1) is plotted in a semilogarithmic coordinate system, thex
angle of slope of the straight line is:

oo ainyg _ag, By(1-m)/2 gron wnich ¢ cen be determined. This is
a1 /T otk .

done according to the relation -(ila\U:o =¢. The authors studied the
temperature dependence of the inverse current of the following industrial Ge

card 1/5
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and Si dicdes: 1N384, 18394, 18544, 87U -8 (DGTs-8), Y -21 (DGTs-21),
{ry-24 (DGTs-24), 1N457, 1N458, 1N459, 1N464, and of the Se diodes ABC-18,
ABC-25, ABC-60, TBC-40-142, BC-130. [A‘Dstracter's note: It is not possible
to decide whether the notations are in Latin or Cyrillic characters. In all
cases, the experimental points fit the gtraight line log j = £(1/1) very well
(see Fig. 1). The potential dependence of the slope angle found experimen-
tally for some diodes is ghown in Fig. 2. The Y values determined by
extrapolation were as followsa:

Ge si Se »
no. 1 2 }3 4 5 6 \7 8 9 \

gle] 0.73; 0.67; 0.70{ 0.53} 0.20] 0.90 0.6} 0 .46{0.32

)

The numbers are identical with those in Fig. 2. In the case of Ge diodes,
the § values were equal to the forbidden-band width within the limits of
accuracy (v15%). In the case of Si diodes, § was only in one case comparable
to the forbidden-band width; otherwise it was smaller or equal to half its
value. At the potential U, defined by Eq. (4), the temperature dependence

Card 2/5
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. of the inverse current shows a change of sign. Fig. 3 shows that the ;
i gelenium p-n junctions have only a small ¢ ; the change of sign as dependent .
i of temperature is well observable. There are’ 3 figures, 1 table, and 6 ref-
 arences: 5 Soviet-bloc and 1 non-Spviet-bloc. ‘ : :

‘ %—_SﬁBMIV"ITED: August 10, 1960 (initially) and December 6, 1960 (after

revision)
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B111/B202
9, 4300 (11591157, )138)
AUTHORS: Fistul', V. I{ and Gubenko, A. le.
TITLE: Resistivity of high-alloy germanium
PERIODICAL: Fizika tverdogo tela, V. 3, no. 5, 1961, 1617-1619

TEXT: In low-alloy semiconductors (without degeneration) the mobility of the
carrier and hence also the resistivity of a crystal are mainly determined

by the scattering of the carriers from ionized impurities and from the ela-

stic lattice vibrations. With low impurity content of the semiconductor the
experimental results are in good agreement with the theoretical ones. As

was shown by V. A. Johnson and K. Lark-Horowitz (Phys. Rev., 71, 374, 1947)
registivity (g) depends on the impurity concentration N in the following 7[\

way: ¢ = 6270‘N-1/30hm.cm. The experiments were made with a Ge single orys-
tal which had been purified such that the resistivity was 50 ohm.om. Then,

it was alloyed by Chokhral'skiy's method of pulling it from the melt. Arse-
nic was used as impurity. It was introduced into the melt in the form of

Ge + (15-20%) As. Specimens with the dimenaions 10+ 4 ¢ 1 mm were cut out

from t?e pieces obtained. The experimental results were represented in the

Card 1/3 :
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figure (Curve 1) (n-the carrier contentration), The dashed curve shows
the relation obtained by Johnson and Lark-Horowitz. The deviation betwean
the experimental results and the relation obtained by Johnson - Lark-
Horowitz does not exceed 17 %. Due to this small deviation the conclusions
drawn by Johnson and Lark-Horowitz are wrong. Curve 2 shows the dependence
of the p-type conductivity of germanium which had been obtained from the
data of Ref. 8 (F. A. Trumbore, A. A. Tartaglia, J. Appl. Phys., 29, 1511,
1958). The authors give two enpirical formulas for the dependence of the

of the resistivity of germanium: a) for n-type: Q= 43 108.07046 4na

b) for p-type germanium: -Jop = E-3.15‘109-n"066 There are 1 figure and
8 references: 2 Soviet-bloo and 6 non-Soviet-bloc

SUBMITTED: December 19, 1960
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AUTHORS: Orzhevskiy, 0. B., and Fistul', V. I.

TITLE: Investigation of the inhomogeneity of semiconductor materials
using probes :

PERIODICAL: Zavodskays laboratoriya, v. 27, no. 10. 1961, 1236 - 1239

TEXT: It was the aim of the present paper to improve the determination of
resistivity inhomogeneities of semiconductor materials. The authors
studied the resolving power of suéh methods for determining inhomogeneities
as use one, two, or four probes. The investigations were based on the
assumption of inhomogeneities of the simplest form: & Jump of the
conductivity of the material-at a certain boundary. In a measuring system
operating with probes, the resistance of the material between the probes
will in this case depend on the magnitude of the inhomogeneity and its
relative position to the probes. It is shown that the resolving power of
the four-probe method is only half that of the two-probe method. The
necessity of knowing the cross section area of the specimen between the
probes is the main drawback of the two-probe method. To increase the )d
resolving power of the two-probe method, it is necessary to reduce the
Card 1/3
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distance between the two probes, since the method yields a resistivity
averaged over the probe distance. The shortest distance attainable in
practice is about 0.25 mm. 3 to 5 hours are required in this case for .
measuring the inhomogeneities of a semiconductor 200 mm in length. The time
required for the measurement can be shortened by applying movable probes
with automatic recording. In this case it is impossible to attain a
distance of less than 5 mm between the probes. The dependence of the
voltage between the probes on the inhomogeneities is discussed in detail,
and it is shown that, with the use of mavable probes, the error in voltage
measurement amounts to about 0.25%, Finally, a one-probe method is
described. The probe is moving across the specimen whose cross section

area must be exactly known. Current flows through the specimen, and the
voltage drop between the end of the specimen and the probe, occurring as
the result of a uniform movement of the probe, is recorded by a differentiating
circuit. This method is very promising owing to its great resolving power.
A probe of this type is shown in Fig. 3. For the purpose of reducing the
friction of the probe sphere, the probve head ta provided with a roller.
There are 3 figures and 3 references: 2 Soviet and 1 non-Soviet. The
refere;ce to the English-language publication reads as follows: Rational )&
Card 2/3 .
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Electronics Conference, v, 14.

.
¥

ASSOCIATION; Gbsudarstvennyy nauohno-issledovatel'akiy i proyektnyy institut

redkometallicheakoy promyshlennosti (State Scientific Research
and Planning Institute of the Rare Metals Industry)

Fig. 3. Movable probe.'

Fig. 3.

ORI
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- RUBINSHTEYN, R.N,j FISTOL', V,I.,

Method for evaluating the concentration distribution of alloying

admixtures in & fused in p-n junction, Zav.lab, 27 n0,10:1242-1246

161, (MIRA 14:10)
(Indiun-geranium-gallium alloys)
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¢ concentration of P on the percentage of (3a in the fused-in In or Sn drop and on i\ .
. | “the temperature of melting-in. The diagrams are valid only for equilibrium con=- - S
‘. ditions of growth in the recrystallized ireglon, i.e. for slow cooling after fu- ' }' = .}
 gion, Thus, on melting In + 2% Ga at 600)°C, the equilibrium concentration in by -
p-region is shown %o be 10

3/058/63/000/003/071/104
: S A059/A101 S
| AUTHORS: . Fistul', V. T.. Abezgauz, I. D. O A
G e o
’ The estimation of some cond: tions necessary for the formation of :
, germaniumn p-n tunnel Junction . é"
. _PERIODICAL: Referatiwnyy zhurnal, Fizika, no._3. 1963, 67, abstract 36462 ‘
("rr. Soveshchaniya po udarn. icnizatsii 1 tunel'n. effektu v polu- S
provodnikakh, 1960" “Baku, ilN AzerbSSR, 1 1962, 151 - 158) : Sp e
: é"—i“‘_TE(T The calculation of +he impurity concentration in the recrystallized "
- reglion of the p~type was performed on melting Intfa or Sntla into n-type Ge. .
The calculated resulits are represented in the form of the dependences of the 3

-,

_On fast cooling, the concentration in the - ;M

p-region can be somewhat higher AL agréementwaa ‘obgerved: between
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AUTHORS: E‘M’I., Iglitsyn, M. I., and Omel'yanovskiy, E. M. :

TITLE: Electron mobility in germanium highly alloyed with arseni¢ -
impurity

PLRIODICAL: Fizika tverdogo tela, V. 4, no. 4, 1962, 1065-1067

TEXT: The mobility of electrons was neasured as dependent on their cor-—

. ,-1'"
centration in the range 17 - 300°K (in some cases 4.2—500°K) in n-type /'
Y

Ge single crystals doped with As (1015 - 4-,10190111'3). In the electron k

19 cm"3 the electron mobility dependence

satisfies the empirical law u = 1.52-1010no'4 cmz/v-sec. Since the Hall

constant in highly alloyed Ge 1is temperature independent in the range

concentration range 4-!017 - 410

4.2 - BOOOK, i, e., all As atoms are totally ionized; the function u(T)
coincides with o(T) (o - conductivity). The u(T) curves have an ‘
unexpected course &8 they have no indication to a scattering from thermal
1attice vibrations. The most probeble explanation of this result is the
card 1/2 , ,
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assunption of g reduction of mobility due to scattering from ionized _
impurities. There are 2 figures. : {7,.,

ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy
institut redkometallicheskoy promyshlennosti Hoskva
(state Design and Planning Scientifie Research Institute
of the Rare Metals Industry, Moecow)

SUBXITTED : December 9, 1961 (initially), January 12, 1962 (after
revision)
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163 B130
AUDHORS: pistul’y Vo Les and Omel‘yanovskiy, g, M.
/""—'—'¢—»«/
PITLE: zlectric conductivity of germanium neavily doped with
phosphorus
PERIODICAL. Fizike gyerdo8o teley V- 4y DO 5,.1962, 1310—1572 ‘f’
23X The dependenc of the electrice nductivity of germanium on tne
phosphoru concentrs jon has bee foun coincide with the correspon&ing‘
gependenc sor added arsenic oV py Furukewds (3. Phys: Soc. J8P° 15, - -
130, 19° ). O ne otheT a, Spitvzel: ppore 288 Logan (3. Appl. PBYEC
32, 162 1961) nhave sound different dependen jes for phospd
arsenic. The measurements e here repesd ed care: 11y 1 % ncentration
range £¥° 410 8 %o 1019 cn~2 oo PT cisely (+ 0.0 no rucifor®
gpecimen with T whorns" with stron urrent and magh ti £30148
exceedl 6-103 oersteds. gxcept for one P cimen \Bp = 1019 em /)
i er's curve the phosphorus and arsenic g were found
aith the resulls $ spitzer and
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co-workers it ig assuxned that the author's specimeng conteined phosphorus :
in & "second form", This "gecond forg" may be a‘compound of the Gex 'Py type \7L

Or a compound with sone other element, oxygen, for instance, or it may be
trivalent phosphor. The "second forp" shows acceptor pProperties and
partly compensateg the electron conductivity., In this case, the concentra-

tion determined from Hall Mmeagurements. is not the same as the concentra-
tion of the admixture. fThere is 1 figure. .

ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy
institut redkometallicheskoy promyshlennosti, Mogcow
(State Scientific Research and Project Institute of the
Rare Metal Industry, Moscow)

SUBMITTED: February 5, 1962
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w B104/B186 '
‘_ AUTHORS! Rashevskaya, Ye. P., and Figtul', V. I.
s TITLE: Effective electron mass in germanium highly dbped with
; arsenio : :
PERIODICAL: Fizika tverdogo telg, v. 4, no. 9, 1962, 2601 - 2603 L
TEXT: The dependence of the reflection coefficient of Ge of various 7 / :

arsenic concantrations on the wavelength of the incident light was
determined with an MKC-12 (IKS-12) infrared spectrometer with UNG-12
(1P0-12) standard attachment for reflection measurements. The coefficient
was obtained by comparing the reflection from' the specimen with that from
‘an aluminized glass plate (Fig. 1). The effective mass nt was determined

. from the relation ot . -
| - VT =) e OF

where \ is the wavelength of the incident light, €, the dielectric

i constant. of pure Ge, N the impurity concentration, n and k are the real
and ' imaginary parts of the refractive index for which reflectivity

~ Card 1/4’2 )
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R = ((n-1)*+ k2)/((n+1)2+ k2) (2). In the left-hang section of the .
curves shown in Fig, 1, the condition k2&n2 is fulfilled, Ip this L
section the values of eo-nz obtained with the aig of (2) are linearly

dependent on A, The effective electron mass was determined from the slope
of this straight line ang from (1) (Fig. 2). There are 2 figures,

ASSOCIATION: Gosudarstvennyy nauohno—isz;ledovatel'skiy i Proyektnyy

ingtitut redkometallicheskoy Promyshlennosti AN SSSR, Moskva
(State Design and Planning Scientific Research Institute of
the Rare Metals Industry AS USSR, Moscow)

SUBMITTED:  April 7, 1962

Fig. 1. R versus vavelength for various arsenic concentrations in Ge,
Legend: (4) W ="3,6.10'9; (3) 3.2.10'9; (2) 2.5.1019, (30) 1.9.10'9,
(274) 1.8:10"%; (4) 1.5:10'9; (1) 1.3.10'9; (237 1.2:10'%; (9) g,34108,
(11) 4.5.10"8,

CIA-RDP86-00513R000413310016-2"

APPROVED FOR RELEASE: 06/13/2000



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86- 00513R000413310016 2

f'f‘% »xrﬁ&wmp

L3132

.s/1e1/62/oo4/o11/o55/049
B108/B102

AUTHORS Fistul', V. I., and Cherkas, K. V.
—

TITLE: The thermo-e.m.f. of highly doped n-type germanium
PERIODICAL: Fizika tverdogo tela, v. 4, no. 11, 1962, 3288 - 3292

TEXTt The thermo-e.m.f. of germanium single crystals doped with As, Sb, .
or P nearly to saturation was measured at room temperature using a
potentiometer circuit. The experimental values of the differential
thermo-¢.m.f. O of As-doped germanium for As concentrations n of between

18 and 410 19 cm -3 tit on a straight line in ‘the coordinates 4 versus
log n. The inclination of this line is greater here than for germanium
samples with a lower impurity concentration. ol proved to be dependent on
the type of impurity, which was expected since the mechanism of carrier
scattering is decisive for the thermo-e.m.f. At equal impurity concentra-

- tions, ob is greater than o(' Phosphorus-doped sasmples showed the same

thermo-e.m.f. as samples doped with arsenic. According to the theory this
should not be the case. It is therefore supposed that P constitutes an

Card 1/2

3 S
PO

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310016-2"



"APPROVED FOR RELEASE: 06/13/2000 CIA-R.I?I?(SG-.O(?513RO.OVO41A
I 53, - HE S ‘. e

EACE SR | B B

et i G T R X oS

$/181/62/004/011/035/049
The thermo-e.m.f. of highly.., B108/B102

acceptor-type impurity. There are 2 figures and 1 table.

institut redkometallicheskoy promyshlennosti, Moskva (State
Design and Planning Scientific Research Institute of the
Rare Metals Industry, Moscow)

ASSQCIATION: Gosudarstvennyy nauchno-issledovatel'nkiy i proyektnyy f

SUBMITTED: May 15, 1962
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B117/B112

AUTHORS : Fistul', V. I., Shvarts, ¥. Z.
SRS
TITLE: Tunnel diodes
PLRIODICAL: Uspekhi fizicheskikh nauk, v. 77, no. 1, 1962, 109 - 160

PEXT: Western and Soviet studies during the period 1932 - 1961, concerning
progress in developing tunnel diodes are reviewed. Special attention is -

given to the physics of tunnel diocdes and their radiotechnical application

for high frequencies. Thne following problems are dealt withs principle of
operation of a tunnel diode; tunnel effoct of semiconductors; quantitative
consideration of the tunnel effect in the p - n junction; physical prineci- ////
ples of tunnel diode production; parameters characterizing the tunnel diode |
(peak current, surplus current, characteristic voltages, negative resistance, ™
capacitance of the p - n junction, time constant, loss resistance, maxinum :

and resonance frequency), designs of tunnel diodes; working conditions of
circuits with tunnel diodes and stability problems; measurement of tunnel

dicde parameters; generators with tunnel diodes; amplifiers with tunnel

diodes; some other possibilities of application for tunnel diodes (trans- |

former7 (mixers), detector, superregenerator); application of tunnel diodes
Card 1/2 .
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onons, and between electrons and polarons; determination of
ge carriers; evaluation of the tunnel effect probability,

opy etc.),

There a

re 53 figures, 2 tables, and 130 refer- - L//

t-bloc, and 110 non-Soviet-bloc. The four most important L m——
references are; G
L. E. Dickens, €. R. Gneiting, IRE

- Wade, Proc. IRE v. 49, gao (1961);
Trans. MMT9, 99 (1961); J. ¢. Grene,
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?oiid soluti9ns in the ,quasi-bina'ry cross~sections of the ternary
systems of diagrams of megnesium with group IV elements. XK. A. Bol’'shakov,
Ye. S. Makarov, Ye. A. Sokolova, V. 1. Fistul', V. K. Prokof'yeva.

zgpo?t nresanted at thae 3rd Nation
Kistinev, 16-21 Sent 1953

al Conference on Seniconducter Compourds,
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ELECTRON MQBILITY IN STRONGLY DOPED SILICON (USSR)

Omel'yanovskiy, E. M., Y. I. Fistul', and M. G. Mil'vidskiy. Fizika tverdogo !
tela, v. 5, no, 3, Mar 1963, 921-927, S/181/63/005/003/032/046

An experimental study has been made of the Kall mobility of electrons in
n-type silicon single crystals strongly doped with arsenic and phosphorus
(concentration, 10'7-102°¢m=3). Measurements were conducted at tempera-
tures from 78 to 300°K. Curves of the temperature and concentration depend-
ence of Hall conductivity and of the concentration dependence of specific re-
Sistance were obtained. The results show an unexpected difference between
the mobility versus concentration curves of samples with arsenic from those
of samples with phosphorus at liquid-nitrogen temperatures, despite coin-
cidence of these curves at room temperatures. With low temperatures and
large impurity concentrations (above 7°103%9em-3), carrier mobility decreased
with increased impurity concentration. The data cannot be explained by the
theory of carrier scattering on impurity ions unless a strong screening ef-
fect of ions by electrons is assumed to take place at distances closer to the
ions than is the case for weakly doped semiconductors. ’ (BB]
: Card 1/1
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E TI'J'LE. Hagnetoiesistance in degenerats p-type germanium‘vand siltcon & ‘l

(SOURCE: Fizika tverdogo tela, v. 5, mo. 5, 1963, 1480-1483

TOPIC i*ms: degenerate semiconductor, p-type semiconductor, Ge, Se, magnetore-
sistence, kinetic coefficient, Fermi level E K

... (ABSTRACT: The basis of celculation is a simple anisotropic model which assumes & .
. lcertain number of minimums on an energy surfece in quasi~momentum space, as :
. (employed in the work of B. Abeles snd S. Meiboom (Phys. Rev., 95, 31, 1954).

-, I'Velues of kdnetic coofficients were tsbulated. From these values curves megy be.
plotted to show dependence of the coefficients on the Fermi level, and a comparison

of exporimental data with these curves perrdts one to invastigate whether the '

- 1anisotropy factor in a coefficient chenges with increase in degree of degeneracy.

{Orig. art, hag: 1 figure, 1 table, and 12 formulas.

ASSCCTATION: Gosudarstvenny*y naue}mo?issledovatel‘sidy i proyekiny*y 1nsﬂtu£
: redlgometallicheskoy promy*shlennoati, Moscow (State Scientific-Research and .

y) -

‘ Do Planning Institute for the Rare-Hetal I
Cond 1/e,,~ i e ,rfe,h,_e, a?. Ix?zilust
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DOMANSKAYA, L.I,; OMEL'YANOVSKIY, B.M.; FISTULY, V.I.; TSIDIL'KCVSKIY, I M.

PR AE T L T
Nernst-‘-Ettingshausen effect in heavily alloyed n-type germanium,
Fiz. tver. tela 5 no.10:3046-3048 0 163, (MIRA 16:11)

1. Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy institut
redkometallicheskoy promyshlemnosti, Moskva, i1 Institut fiziki me-
tallov AN SSSR, Sverdlovsk.
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Nonprobe method for measuring the specific resistance of hi ghly

alloyed semiconductors, Zay, lab. 29 1no,11:1329-1329 63
A (MIRA 16:12)
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AID Nr. 971-20 20 May

INDUCTIVE PROPERTIES OF SEMICONDUCTOR ELECTRON-HOLE
JUNCTIONS (USSR) _

‘B

Iglitsyn, M. 1., and V. 1. Fistul'. IN: Akademiya nauk SSSR., Doklady, .
v. 149, no, 3, 21 Mar 1963, 577-579. $/020/63/149/003/014/028

Experimental results obtained in the course of a study conducted according
!o a previously described phase method, of nonequilibrium carrier lifetimes
In strongly doped germanium indicate the presence of induction in thin elec-
tron-hole junctions. Sample germanium p-n junction diodes with impurity

_ concentrations of 4.6+102? and 9.5°1039 cm~3 were used, with an n-type
inversion layer introduced into the germanium by a melt of lead with 3 to
10% arsenic. The junctions had a considerable area and a capacitance of
130 to 200 pF. Volt—ampere curves of the junctions show a pronounced
tunnel effect, indicating the thinness (of the order of 200 A) of the junction

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413310016-2"
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INDUCTIVE PROPERTIES [Cont'd] ' ' ‘s/oeo/63/1k9/oo:;/o.1k/oee

" regions. A plot of voltage versus current phase angle, obtained at a fre-
quency of 2 Mc, shows that the voltage—phase curves of thin Junctions have
no plateau. The phase decreases with increased voltage, attaining negative
phase values; this is interpreted as evidence of induction, The induction
values calculated for the samples are at least 1,5 orders legs than those of
the diode armatures, showing the effect to be a property of the junction itself,
The effect is expected to find many applications, particularly in solid-state
high-frequency devices. : : [BB]

. .
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P- A Nr. 985-h 7 Jwme

| POLYTROPY OF IMPURITIES IN n-TYPE Ge AND Si SINGLE CRYSTALS
~ DOPED WITH LARGE AMOUNTS OF GROUP V ELEMENTS (USSR)
S : =Y

§ ' \%v ’

. | ‘ :
Fistul' V, I, M. G. Mil'vidskiy, E. M, Omel'yanovskiy, and S. P.- Grishina.
-IN:'. Akddemiya nauk SSSR. Doklady, v. 149, no. 5, 11 Apr 1963, 1118-1122. |

5/020/63/148/005/013/018

A study carried out at the State Scientific Research Institute of the Rare Metals
Industry showed that the total impurity content in n-type Ge and Si single crystals
doped with large amounts of*P ar'A'si(impurity content in the melt from which the

crystals were grown'» 2:1029cm=-3) is higher than that which has been determined
from the Hall effect, It was concluded that in this case, in contrast to Ge and Si
crystals doped with small amounts of group V elements, only a portion of the im-
purity "'in the crystal is part of the substitutional solid solution, while the rest is

present in other states in which the impurity does not exhibit donor propertige.
This phenomenon was designated "_polytr_op_y_ of impurities in semiconductors.:"
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POLYTROPY OF mmnzm:s [Cont'a) 8/020/63/149/005/013/018

It is suggested and,' in most instances, shown that polytropy is caused by such

- factors as 1) the presence of impurities in interstices; 2) the formation of a second _
phase of the arsenide or phosphide type; 3) the formation of cellular imputity sub- e
structyres; 4) the deposition of impurities on structural defects; and 5) the forma- B
tion in the solid solution of such structural complexes as Si As, or Ge, P, . When
the impurity is present in the above states, the unsaturated subStitutional sclid
solution is /thermodynamically unstable, and it is shown that an additional transfer
of impurity atoms into the solid solution takes place with time. This transfer in-
creases the carrier concentration and can be accelerated by heat treatment of the ~
crystals in hydrogen. Further studies of the polytropy of impurities in semicon-

ductors are urged in view of the assumption that the state of impurities in single

crystals should determine the life of semiconductors doped with large amounts of
impurities, :
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 AUTHOR: _Chupukhin, M. S.; Glavin, G. Go; Flstul', V. I:
. TITLE: Deposits in heavyeglloyed silicon 2
|SOURCE: AN SSSR. Dokledy®, v, 150, no. 5; 10591061 963

TOPIC TAGS: heavy-elloyed silicon,. mess-spectrogreph, mnocrystallme silicean,
- defect, structure

- massespectrograph with double £ snd spark ion source wes used during en
_investigetion of mono talline \¥ilicon. Molecules from 51 sub 2 to si sub 7, end!
'in one specinen, Si sub g, wore observed. In order to investigete the mechanism of !
‘ formation of these deposits, semples cf gilicon carbide were examined, Lines of :g
polyatomic ions cbserved oh the plate reflect the structure of solid body, 1.e€., |
_the molecules cf silicon corresponding to it ere found in;ﬂze monocrystel end are .
- not products of the association of the pair, since this ﬁq!akes plece in the Knudsen
effusion cell, It is essumed that e decrease in gg;gg‘tg_l n the structure with '
formation of localized donor levels in e prohibited zore with comparatively low
energy of icaization, "In conclusion, we consider it owr plessent duty to thank

 ABSTRACT: A method registering % composition of solid substances in PRTR
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fBE FISTUL, V. I.; OMELYANOVSKIY; E. M:; ANDRIANOV, D Gu; DAKHOVEKTY, I. V. .

"The scattering of electrons in heavily-doped germanium."

report submitted for Intl Conf on Physics of Semiconductors , Paris, 19-2L
Jul 6k,
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| AUTHORSs Cherkas, Ko Vo3 Fistul'y Ve Ia.... » '
TITLE: Low tempersture measurements of tharmoslectromotive foroe in highly doped & |
type germanium _

| soURCE: Fimika tverdogo tels, v. 6, nos 1, 196k, 16-28

TOPIC TAGS: thermoelectromotive force, doped semiconductor, low temperature
property, germanium, current carrier, degeneracy, entrainment

ABSTRAGT: This is a contimuation of previous work by the authors (FTT, b4, 3280,
1962). The previous work was carried out at room temperature, this st low
temperature. The same samples were used, Studies were made on the concentration
dependence of the thermoelectromotive force, the concentration dependence of :
degeneracy, and the temperature dependence of effective mass in n-type germanium —
doped with arsenic, antimony, snd phosphorus. The results are sumsarised in Figs.
_|1«3.0n tho Buclosures, The authors point out that the inorease in therwoelectro-

motive force at comentrations. below 2010 cu™d is apparently due to entreimment,
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but this aspect was not studied. Orig.art. has: 3 figures and 5 forimlas,

ASSOCIATION: Gosudarstvenny®y nawchno-issledovatel'skiy i proyektnysy institut
rediometallicheskoy. promysshlemnosti, Mosoow (State Soientific Research Institute
of the Rare-detal Indwetry) - . :
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Fig. 1, Concentration dependence of the thormoelectromotive foroe im
doped Ge; T = 100K '

Doped withe 1 -4As; 2 =803 3 =P; L = 8 (according to date of He
!‘roderﬂuo, Phys, Rev., 92, 8’ 1953 3 5 = As (m data of T. He ’
Geballe and G. W. Hull, Phywe Reve, 94, 1034, 1954).
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AUTHONS Andrihnov, D, Go3 Fistud', V. 1o '

- P

or

~TIfLZ: Reluctance of lﬁglﬂ&“’d’éﬁed n type germanium in weak mangetic fields
SOURCE: Fizika tverdogo tela, v. 6, no. 2, 196k, L70-L7h

TOPIC TAGS: reluctance, germénium, n type germanium, magnetic field, weak
_magnetic field, anisotropy, conduction band, arsenic, arsenic doped germanium,
‘resisvivity, Hall constant . .

" ABSTRACT: The authors have measured the reluctance, resistivity, and Hall
constant of n-type germanium at 77 and 300K in samples oriented in the /TI00/ and

/1107 directions. The samples were doped with arsenic in concentrations ranging

from 10%° to 2‘1019 cm"3. The samples were oriented by x-ray technique and wers
cut ultrasonically in the (100) plane along the above indicated crystallographic
- axes. The dependence of reluctance on magnetic field strength was found to be .
“quadratic for all specimens in the range of magnetic fields tested. The authors
conclude that the standard model for the conduction band of fowr ellipsoids of

lCerd 1f2
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_rtation with the principal axes of rotation along the /1117 axes remains valid f
+in highly doped specimens, Computations were made on the effective parameter

-, of anisctropy X (= K /K, where Kp = m, /n y 5 and Ky = Th /T.L) on the assump-

;tion that K does not depend on energy. The value of K was found to decline with |
‘increase in impurity concentration to some value and then to increase again. "The °
-authors thank V. P, Kasatldna for her careful debermination of the crystallographic:
idirections of the investigated samples.” Orig, art, has: 9 figures and 5 formilas

' i:ASSOCIATION e Gosudérstvenny%iy nauohno-issledovatel'!skiy i proyektnyssy institut
iredkometallicheskoy promywshlennosti (State Scientific Research and Planning
: Institute for the Rare-Metal Industry) =/ e
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AUTHORS: Fistul', V. I.; Omel'yanovskiy, Z. H.; Tatarov, 2. I. T

TITLE: Relations betweon lattice and impurity scattering in doped germanium and
- . rsilicon [ﬁepoﬂed at the Conference on Degenerate Semiconductors, meeting at the

* AN SSSR in Moscow, Docembor 19627

A}

' SOURCE: Fizika tverdogo tela, v. 6, no. L, 196L, 974-980 .
‘POPIC TAGS: lattice scattering, impurity scattering, doped semicenductor, carrier
mobility, degeneracy, electron gas

ABSTRACT: A way has been fourd “to determine the mobility of current-carriers at

. any degreo of degenexracy of elcciron gas in a somiconductor, considering the

- simultanoous effects of two types of scaltering: ab acoustical vibravidms of -

" lattice atoms and at ionized impurities. Beginning with the view that there is 4
relaxation time associated with each of these effeccts, the anthors find the total

~.relaxation time, but show that it is possible to distinguish between the two

" components. The ratio of one to the other can be obtained by knowing the derived
Fermi level and the drift mobility for a pure sample and then by measuring the Hall

Card 172  --
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A + mobility of any doped sample and making use of a table of integrals (given in the
- paper), Mobilities of ocurrest carriers were measuroed in n-typs Ge and Si ovar a
. wide range of temperatures (chiefly between 300 aid 500 X) and of impurity concen-

‘ trations (109 to 1020 en3) to compare computed and experimontal results. The
- results indicate that the two types of scattering may be distinguished: very well }
. in Ge, approximately in Si, Computations show that the Hall factor at 300K for '
- strongly doped Ge and Si is not unity as has generally been thought.  Only at 78X, _
. because of a marked increase in the Fermi level, does the Hall factor approach unie-,
-+ ty for most samples with carrier concentrations greater than 1038 om=3, Orig. art. =~
" has: 5 figures, L tables, and 9 formlas, S

"ASSOCIATION: Gosudarstvennysy ﬁauchno-issledovatel'skiy i proyektnyuy institut
‘redkometallicheskoy promystshlennosti, Moscow (State Scientific Research and
. Planning Institute for the Rare-Metal Industry) -
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" | ! AUTHORS:  Omel'yanovskiy, E. M.; Fistul!, Vv, I. S

! { TITLE: Hall factor diteminnt:l.on in atonic ;uidsﬂauotora

i

o
ol
|
e
1

P4

' 3 SOURCE: Zavodskaya laboratoriys, no. 5, 196k, 559-562 I .
i . . .
|-

3; TOPIC TAGS: semiconductor, atom oscillation, impurity ion, Fermi statistics,
| acoustic phonon, relaxation time, Hall mobility, Hall factor

l
S
i

I

ABSTRACT: The Hall factor was deteminodvanalytican& under the simultaneous

action of two scattering mechanismss on acoustic atom oscillations of the lattice i
and on impurity ions. A Fermi‘statistics was assumed for the particles with an - ‘
arbitrary degree of degeneracy j*. The relaxation times for acoustic phonon and :
admixture jon scattering are given together with expressions for the drift and Hall

| | mobilities, This leads to an expression for the Hall factor A (n = A/Be, n = cone H
| | centration of charge carriers, R - Hall constant) given by - S

| R P L X AR . L

. L i
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| where §9 /2 and §3 are integrals of Fermi distribution furctions whose values are :

determined mumerically on the electronic computer "Strela," The results of Hall :
factor calculations are then given in tabular fora for various values of-bf.". The |

results show A = 1 only for M*> 8. Orig, art. hass 17 formulas, 2 tables, and
1 figure, : . :
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